
Carrizo Energy Solar Farm 
Responses to CEC Data Requests 

07-AFC-8 
 

W:\22239472\Data Request Response\01800-f-r.doc AQ-3 

TECHNICAL AREA: AIR QUALITY 

Data Request 2: Please provide an estimate of emissions of NOx, VOC, PM2.5 
and PM10, including fugitive PM2.5/PM10, caused by the 
maintenance equipment, vehicles and activities.  

 
Response: An estimate of operational NOx, VOC, PM2.5, and PM10 emissions from Project 

maintenance equipment was calculated based on the approximations provided in 
response to Data Request 1, above.  The maintenance equipment include six 
Ford F150 5.4L trucks, or equivalent, each pulling a water tank trailer for solar 
panel cleaning, six additional maintenance trucks of the same size, and ten 
support ATVs.  This equipment will be on the CESF site each day to clean solar 
mirrors and maintain the facility, potentially employing 13 crews of 4 people each 
to work on each line of solar panels.  All equipment is gasoline fueled.  
Assumptions for emission calculations are included in the following emissions 
tables.   

 
Emission factors were obtained from the EMFAC 2007 2.3 model for the San 
Luis Obispo Air District (see Appendix A).   To obtain emission factors for each 
pollutant, a light heavy duty truck classification with a weight class of 10,000 to 
14,000 lbs. was used as a Ford F150 5.4L equivalent.  ATV emission factors 
were calculated from Gas Fired Offroad Equipment Emission Factors from EPA 
"Exhaust Emission Factors for Nonroad Engine Modeling: Spark-Ignition."  All 
pieces of equipment are estimated to travel 10 miles per day, and assumed to 
operate 8 hours a day, 7 days a week.   

 

 



CESF Maintenance Equipment  Emissions

Short Term Combustion Exhaust Emissions 

Gasoline Fired Offroad Equipment
Emission 

factors 
(g/hp-hr)

Equipment
No. Of 
Units

Max Daily 
Distance 

per 
Vehicle 

(mile/day)

Max Daily 
VMT (all 
units)

PM10 PM2.5 CO ROC NOx SOx PM10 PM2.5 CO VOC NOx SOx PM10 PM2.5 CO VOC NOx SOx PM10 PM2.5 CO VOC NOx SOx

Additional ATV's for maintenance 10 10 100 1.08 1.002 51.3 28.15 0.28 0.20 0.030 0.028 1.414 0.776 0.008 0.004 0.24 0.22 11.31 6.21 0.06 0.035 0.043 0.040 2.064 1.133 0.011 0.006
Gas Fired Offroad Equipment Emission Factors from EPA "Exhaust Emission Factors for Nonroad Engine Modeling:Spark-Ignition".  Assumed half ATVs are 2-stroke and the rest are 4-stroke.
Assumes for gasoline emissions 92.8% of all PM10 is PM2.5

Combustion Exhaust from Travel on Unpaved Roads

Vehicle Type
No. Of 
Units

Max Daily 
Distance 

per 
Vehicle 

(mile/day)

Max Daily 
VMT (all 
units)

PM10 PM2.5 CO VOC NOx SOx PM10 PM2.5 CO VOC NOx SOx PM10 PM2.5 CO VOC NOx SOx PM10 PM2.5 CO VOC NOx SOx

Trucks pulling water trailers 6 10 60 0.00009 0.00008 0.03136 0.00321 0.00135 0.00005 0.001 0.001 0.235 0.024 0.010 0.000 0.005400 0.005011 1.881600 0.192600 0.081000 0.003000 0.001 0.001 0.343 0.035 0.015 0.001
Maintenance trucks 6 10 60 0.00009 0.00008 0.03136 0.00321 0.00135 0.00005 0.001 0.001 0.235 0.024 0.010 0.000 0.005400 0.005011 1.881600 0.192600 0.081000 0.003000 0.001 0.001 0.343 0.035 0.015 0.001
Worker vehicles 41.6 0.2 8.32 0.00009 0.00008 0.00969 0.00099 0.00101 0.00004 0.000 0.000 0.010 0.001 0.001 0.000 0.000716 0.000664 0.080584 0.008257 0.008363 0.000334 0.000 0.000 0.015 0.002 0.002 0.000
Maintenance and water trucks are Ford F150 pickup trucks, Emission factor vehicle type = LHDT2, T5
Worker vehicles, Emission factor vehicle type = passenger

Short term Fugitive Dust Emissions

Travel on unpaved road
F = 2.1 * G/12 * H/30 * (J/3)0.7 * (I/4)0.5 * (365-K)/365 SCAQMD Table A9-9-D
Emission factor for vehicle travel on unpaved roads (lb/VMT)

4 G = Surface silt loading (%) (value for gravel road)
5 H = Mean vehicle speed (mph)

value listed in table I = Mean number of wheels on vehicle 
value listed in table J = Mean vehicle weight (ton) 

46 K = Mean number of days per year with at least 0.01 inches of precipitation (from WRCC for Paso Robles COOP Station)

Unmitigated Mitigated7 Unmitigated Mitigated7 Unmitigated Mitigated7 Unmitigated Mitigated7 Unmitigated Mitigated7 Unmitigated Mitigated7 Unmitigated Mitigated7

Trucks pulling water trailers 6 10 60.0 9 8 0.31 0% 90% 2.33 0.23 18.67 1.87 3.41 0.34 0.49 0.05 3.96 0.40 0.72 0.07
Maintenance trucks 6 10 60.0 5 4 0.15 0% 90% 1.09 0.11 8.75 0.87 1.60 0.16 0.23 0.02 1.85 0.19 0.34 0.03
ATV 10 10 100.0 0.25 4 0.02 0% 90% 0.22 0.02 1.79 0.18 0.33 0.03 0.05 0.00 0.38 0.04 0.07 0.01
worker personal vehicles 41.6 0.2 8.3 0.5 4 0.03 0% 90% 0.03 0.00 0.24 0.02 0.04 0.00 0.01 0.00 0.05 0.01 0.01 0.00

TOTAL Fugitive emissions 3.68 0.37 29.45 2.94 5.37 0.54 0.78 0.08 6.24 0.62 1.14 0.11

Notes:
Emission Factors are from Emfac 2007 (version 2.3), 
Scenario Year: 2010, All vehicle model years in the range 1966 to 2010
Equipment list, quantity, and horsepower from client.
Equipment weight from SCAQMD Table A9-9-D-3 and various websites
PM2.5 emission factors from CEIDARS List with PM2.5 fractions in SCAQMD CEQA Handbook. (http://www.aqmd.gov/CEQA/handbook/PM2_5/PM2_5.html) 
Assumes for fugitive dust 21.2% of all PM10 is PM2.5

Assumptions
1. Maximum number of operation work hours per day = 8 hours (9 am to 5 pm).
2. The average travel speed is 5 mph
3. The average ambient temperature for the project site is 70 Fahrenheit and the relative humidity is 50%
4. Assume 25% workers carpool
5. Assume the operational maintenance will occur 365 days per year ( 7 days per week)
6. Assume 10 hp for ATVs
7. Water efficiency from CEQA Table 11-4 watering 3 times daily or using chemical suppressants

Total Operational Emissions for Maintenance Equipment 

PM10 PM2.5 CO VOC NOx SOx PM10 PM2.5 CO VOC NOx SOx PM10 PM2.5 CO VOC NOx SOx
Unmitigated (no watering) 3.712 0.809 1.894 0.825 0.029 0.005 29.698 6.475 15.154 6.599 0.232 0.041 5.420 1.182 2.766 1.204 0.042 0.007
Mitigated (with watering) 0.399 0.107 1.894 0.825 0.029 0.005 3.194 0.856 15.154 6.599 0.232 0.041 0.583 0.156 2.766 1.204 0.042 0.007

Daily Emissions (lb/day)Hourly Emissions (lb/hr)

Watering Control 
Efficiency

PM2.5 Emissions 
(tons/year)

Emission factor (lb/mile) Hourly Emissions (lb/hr) Daily Emissions (lb/day)

PM10 Emissions 
(lb/hr)

Annual Emissions (tons/year)

Annual Emissions (tons/year)

Vehicle Type No. Of Unit

Max Daily 
Distance 

per 
Vehicle 

(mile/day)

Max Daily 
VMT (all 
units)

Mean 
Vehicle 
Weight 
(tons)

Number 
of Wheels 

on 
Vehicle

PM10 EF 
(lbs/VMT)

Emission factors (g/mile)

PM2.5 Emissions 
(lb/day)

PM2.5 Emissions 
(lb/hr)

PM10 Emissions 
(tons/year)

PM10 Emissions 
(lb/day)

Daily Emissions (lb/day)Hourly Emissions (lb/hr) Annual Emissions (tons/year)



 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix A 
 

EMFAC2007 V2.3 Emission Factor output 



Title    : test
Version  : Emfac2007 V2.3 Nov 1 2006
Run Date : 2008/02/11 14:49:04
Scen Year: 2010 -- All model years in the range 1966 to 2010 selected
Season   : Annual
Area     : San Luis Obispo
*****************************************************************************************
Year: 2010  -- Model Years 1966  to 2010  Inclusive -- Annual
     Emfac2007 Emission Factors: V2.3 Nov 1 2006

County Average San Luis Obispo County Average

Table  1:  Running Exhaust Emissions (grams/mile)

Pollutant Name: Total OrganicTemperature: 70F Relative Humidity: 50%

Speed LDA LDA LDA LDA LDT1 LDT1 LDT1 LDT1 LDT2 LDT2 LDT2 LDT2 MDV MDV MDV MDV LHD1 LHD1 LHD1 LHD1 LHD2 LHD2 LHD2 LHD2 MHD MHD MHD MHD HHD HHD HHD HHD OBUS OBUS OBUS OBUS UBUS UBUS UBUS UBUS MCY MCY MCY MCY SBUS SBUS SBUS SBUS MH MH MH MH ALL ALL ALL ALL
 MPH NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL

5 19.05 0.587 0.535 0.778 19.09 0.944 0.238 1.241 19.01 0.672 0.352 0.796 23.27 0.689 0.23 0.806 19.24 0.559 0.471 0.571 19.24 1.455 0.625 1.098 28.85 3.831 0.665 1.356 78.23 20.48 11.34 11.91 28.85 3.089 0.601 1.878 0 5.446 2.005 3.306 5.901 4.318 0 5.281 28.85 4.489 0.902 2.138 28.85 2.367 0.329 3.018 13.83 0.75 3.155 1.128
10 13.57 0.393 0.42 0.53 13.6 0.646 0.187 0.861 13.54 0.453 0.276 0.542 16.57 0.461 0.18 0.545 12.61 0.367 0.37 0.394 12.61 0.954 0.49 0.762 18.91 2.512 0.522 0.961 51.26 13.43 6.322 6.767 18.91 2.027 0.472 1.274 0 3.569 1.455 2.254 4.663 3.211 0 4.094 18.91 2.944 0.708 1.493 18.91 1.552 0.258 1.984 10.01 0.506 1.846 0.756
15 10.11 0.277 0.337 0.38 10.13 0.464 0.15 0.626 10.09 0.322 0.222 0.388 12.35 0.325 0.145 0.387 8.615 0.251 0.297 0.283 8.615 0.652 0.393 0.551 12.92 1.718 0.419 0.709 35.02 9.173 3.036 3.418 12.92 1.387 0.379 0.901 0 2.438 1.093 1.602 3.855 2.516 0 3.331 12.92 2.014 0.569 1.087 12.92 1.062 0.207 1.36 7.591 0.359 0.982 0.525

Pollutant Name: Carbon MonoTemperature: 70F Relative Humidity: 50%

Speed LDA LDA LDA LDA LDT1 LDT1 LDT1 LDT1 LDT2 LDT2 LDT2 LDT2 MDV MDV MDV MDV LHD1 LHD1 LHD1 LHD1 LHD2 LHD2 LHD2 LHD2 MHD MHD MHD MHD HHD HHD HHD HHD OBUS OBUS OBUS OBUS UBUS UBUS UBUS UBUS MCY MCY MCY MCY SBUS SBUS SBUS SBUS MH MH MH MH ALL ALL ALL ALL
 MPH NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL

5 153.4 5.396 2.895 6.924 153.6 10.94 2.196 13.05 153.7 6.786 2.557 7.775 273.8 5.964 2.156 7.355 326.3 5.124 2.972 5.135 326.3 14.22 3.267 9.818 489.4 43.02 7.269 16.17 1830 181.7 16.08 26.69 489.4 35.75 6.566 22.23 0 26.3 10.51 16.48 40.04 16.68 0 30.89 489.4 53.19 9.943 27.48 489.4 47.59 3.77 57.34 116.5 7.452 7.091 9.362
10 111.8 4.745 1.996 5.847 111.9 9.277 1.514 10.69 112.1 5.91 1.763 6.62 199.6 5.22 1.486 6.223 217.1 3.409 2.049 3.439 217.1 9.463 2.253 6.572 325.6 28.62 5.012 10.9 1217 120.9 11.76 18.76 325.6 23.79 4.528 14.88 0 17.5 6.612 10.73 32.84 14.53 0 25.67 325.6 35.39 6.856 18.47 325.6 31.66 2.6 38.16 85.72 6.301 5.045 7.633
15 85.81 4.226 1.44 5.063 85.93 8.039 1.093 9.041 86.01 5.225 1.272 5.762 153.2 4.636 1.073 5.398 152.6 2.396 1.479 2.429 152.6 6.652 1.626 4.641 228.9 20.12 3.617 7.743 855.6 84.97 8.498 13.4 228.9 16.72 3.267 10.5 0 12.3 4.419 7.399 28.36 13.01 0 22.35 228.9 24.87 4.948 13.08 228.9 22.26 1.876 26.83 66.64 5.46 3.639 6.434

Pollutant Name: Oxides of NitTemperature: 70F Relative Humidity: 50%

Speed LDA LDA LDA LDA LDT1 LDT1 LDT1 LDT1 LDT2 LDT2 LDT2 LDT2 MDV MDV MDV MDV LHD1 LHD1 LHD1 LHD1 LHD2 LHD2 LHD2 LHD2 MHD MHD MHD MHD HHD HHD HHD HHD OBUS OBUS OBUS OBUS UBUS UBUS UBUS UBUS MCY MCY MCY MCY SBUS SBUS SBUS SBUS MH MH MH MH ALL ALL ALL ALL
 MPH NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL

5 3.134 0.484 2.026 0.518 3.059 0.951 2.055 1.067 3.069 0.894 2.003 0.914 4.797 0.899 2.064 0.926 1.601 0.254 6.443 2.173 1.601 0.613 7.573 4.181 2.402 1.975 12.69 10.92 14.04 8.956 36.13 34.47 2.402 2.432 11.55 7.294 0 1.554 29.58 18.98 0.949 1.134 0 1.021 2.402 2.691 18.7 15.19 2.402 1.213 13.22 2.619 2.219 0.722 14.47 1.582
10 3.295 0.417 1.681 0.452 3.216 0.807 1.705 0.915 3.227 0.764 1.662 0.785 5.044 0.77 1.712 0.798 1.682 0.267 5.345 1.842 1.682 0.644 6.283 3.535 2.523 2.075 10.53 9.134 14.75 9.41 24.91 23.97 2.523 2.555 9.583 6.302 0 1.633 22.62 14.69 0.995 1.069 0 1.024 2.523 2.828 15.51 12.73 2.523 1.274 10.97 2.419 2.332 0.624 10.74 1.268
15 3.46 0.367 1.445 0.403 3.377 0.703 1.466 0.807 3.389 0.668 1.429 0.69 5.297 0.674 1.472 0.703 1.763 0.28 4.595 1.619 1.763 0.675 5.401 3.099 2.645 2.175 9.048 7.917 15.46 9.864 18.01 17.51 2.645 2.679 8.238 5.643 0 1.711 18.19 11.96 1.041 1.022 0 1.034 2.645 2.964 13.33 11.06 2.645 1.336 9.431 2.3 2.447 0.553 8.384 1.062

Pollutant Name: Carbon Diox Temperature: 70F Relative Humidity: 50%

Speed LDA LDA LDA LDA LDT1 LDT1 LDT1 LDT1 LDT2 LDT2 LDT2 LDT2 MDV MDV MDV MDV LHD1 LHD1 LHD1 LHD1 LHD2 LHD2 LHD2 LHD2 MHD MHD MHD MHD HHD HHD HHD HHD OBUS OBUS OBUS OBUS UBUS UBUS UBUS UBUS MCY MCY MCY MCY SBUS SBUS SBUS SBUS MH MH MH MH ALL ALL ALL ALL
 MPH NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL

5 1322 977 359.2 978.266 1321 1206 346.7 1148 1321 1209 351 1207 1578 1655 346.8 1646 2514 2514 520.1 1897 2514 2514 529.7 1498 2514 2514 1505 1671 2514 2514 3845 3764 2514 2514 1505 1976 0 2514 2541 2531 226.6 270.1 0 243.6 2514 2514 1505 1725 2514 2514 1505 2399 896.7 1191 1537 1206.9
10 997.9 736.9 359.2 738.164 997.7 909.4 346.7 872.1 997.9 912.2 351 910.6 1192 1248 346.8 1242 1672 1672 520.1 1316 1672 1672 529.7 1087 1672 1672 1505 1533 1672 1672 3165 3074 1672 1672 1505 1583 0 1672 2541 2212 193.8 224.2 0 205.7 1672 1672 1505 1542 1672 1672 1505 1653 681.2 890.1 1371 915.53
15 782.6 577.4 359.2 578.691 782.5 712.6 346.7 688.6 782.6 714.7 351 713.8 934.6 977.8 346.8 973.9 1175 1175 520.1 972.7 1175 1175 529.7 844.8 1175 1175 1505 1451 1175 1175 2596 2509 1175 1175 1505 1351 0 1175 2541 2025 168.4 192.3 0 177.8 1175 1175 1505 1433 1175 1175 1505 1213 537.8 692.4 1231 722.37

Pollutant Name: Sulfur DioxidTemperature: 70F Relative Humidity: 50%

Speed LDA LDA LDA LDA LDT1 LDT1 LDT1 LDT1 LDT2 LDT2 LDT2 LDT2 MDV MDV MDV MDV LHD1 LHD1 LHD1 LHD1 LHD2 LHD2 LHD2 LHD2 MHD MHD MHD MHD HHD HHD HHD HHD OBUS OBUS OBUS OBUS UBUS UBUS UBUS UBUS MCY MCY MCY MCY SBUS SBUS SBUS SBUS MH MH MH MH ALL ALL ALL ALL
 MPH NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL

5 0.016 0.009 0.003 0.01 0.016 0.012 0.003 0.011 0.016 0.012 0.003 0.012 0.02 0.016 0.003 0.016 0.03 0.024 0.005 0.018 0.03 0.024 0.005 0.015 0.032 0.025 0.014 0.016 0.054 0.027 0.037 0.036 0.032 0.025 0.014 0.019 0 0.025 0.024 0.024 0.003 0.003 0 0.003 0.032 0.025 0.014 0.017 0.032 0.025 0.014 0.024 0.011 0.012 0.015 0.012
10 0.012 0.007 0.003 0.007 0.012 0.009 0.003 0.009 0.012 0.009 0.003 0.009 0.015 0.012 0.003 0.012 0.02 0.016 0.005 0.013 0.02 0.016 0.005 0.011 0.022 0.017 0.014 0.015 0.036 0.018 0.03 0.029 0.022 0.016 0.014 0.015 0 0.016 0.024 0.021 0.002 0.002 0 0.002 0.022 0.017 0.014 0.015 0.022 0.017 0.014 0.016 0.008 0.009 0.013 0.009
15 0.009 0.006 0.003 0.006 0.009 0.007 0.003 0.007 0.009 0.007 0.003 0.007 0.012 0.009 0.003 0.009 0.014 0.011 0.005 0.009 0.014 0.011 0.005 0.008 0.015 0.012 0.014 0.014 0.025 0.013 0.025 0.024 0.015 0.012 0.014 0.013 0 0.012 0.024 0.019 0.002 0.002 0 0.002 0.015 0.012 0.014 0.014 0.015 0.012 0.014 0.012 0.006 0.007 0.012 0.007



Pollutant Name: PM10 Temperature: 70F Relative Humidity: 50%

Speed LDA LDA LDA LDA LDT1 LDT1 LDT1 LDT1 LDT2 LDT2 LDT2 LDT2 MDV MDV MDV MDV LHD1 LHD1 LHD1 LHD1 LHD2 LHD2 LHD2 LHD2 MHD MHD MHD MHD HHD HHD HHD HHD OBUS OBUS OBUS OBUS UBUS UBUS UBUS UBUS MCY MCY MCY MCY SBUS SBUS SBUS SBUS MH MH MH MH ALL ALL ALL ALL
 MPH NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL

5 0.104 0.055 0.351 0.057 0.102 0.068 0.136 0.074 0.105 0.118 0.218 0.118 0.106 0.113 0.131 0.113 0.101 0.027 0.107 0.052 0.101 0.04 0.131 0.087 0.101 0.053 0.724 0.614 0.101 0.105 2.254 2.123 0.101 0.055 0.652 0.374 0 0.081 0.78 0.516 0.08 0.005 0 0.051 0.101 0.058 1.137 0.902 0.101 0.017 0.513 0.077 0.093 0.076 0.8 0.121
10 0.074 0.036 0.275 0.038 0.072 0.045 0.107 0.05 0.075 0.077 0.171 0.077 0.075 0.074 0.103 0.074 0.066 0.018 0.084 0.038 0.066 0.026 0.103 0.066 0.066 0.035 0.569 0.481 0.066 0.069 1.531 1.442 0.066 0.036 0.512 0.29 0 0.053 0.566 0.372 0.063 0.004 0 0.04 0.066 0.038 0.892 0.706 0.066 0.011 0.402 0.058 0.069 0.05 0.569 0.082
15 0.055 0.025 0.221 0.026 0.054 0.032 0.086 0.036 0.056 0.053 0.137 0.054 0.056 0.051 0.083 0.051 0.045 0.012 0.067 0.029 0.045 0.018 0.083 0.051 0.045 0.024 0.456 0.385 0.045 0.047 1.003 0.945 0.045 0.025 0.411 0.231 0 0.036 0.425 0.278 0.052 0.003 0 0.033 0.045 0.026 0.716 0.566 0.045 0.008 0.323 0.045 0.054 0.035 0.401 0.057

Pollutant Name: PM10  - Tire Temperature: 70F Relative Humidity: 50%

Speed LDA LDA LDA LDA LDT1 LDT1 LDT1 LDT1 LDT2 LDT2 LDT2 LDT2 MDV MDV MDV MDV LHD1 LHD1 LHD1 LHD1 LHD2 LHD2 LHD2 LHD2 MHD MHD MHD MHD HHD HHD HHD HHD OBUS OBUS OBUS OBUS UBUS UBUS UBUS UBUS MCY MCY MCY MCY SBUS SBUS SBUS SBUS MH MH MH MH ALL ALL ALL ALL
 MPH NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL

5 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.036 0.035 0.012 0.012 0.012 0.012 0 0.012 0.008 0.01 0.004 0.004 0 0.004 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.006 0.008 0.017 0.009
10 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.036 0.035 0.012 0.012 0.012 0.012 0 0.012 0.008 0.01 0.004 0.004 0 0.004 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.006 0.008 0.017 0.009
15 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.036 0.035 0.012 0.012 0.012 0.012 0 0.012 0.008 0.01 0.004 0.004 0 0.004 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.006 0.008 0.017 0.009

Pollutant Name: PM10  - BreaTemperature: 70F Relative Humidity: 50%

Speed LDA LDA LDA LDA LDT1 LDT1 LDT1 LDT1 LDT2 LDT2 LDT2 LDT2 MDV MDV MDV MDV LHD1 LHD1 LHD1 LHD1 LHD2 LHD2 LHD2 LHD2 MHD MHD MHD MHD HHD HHD HHD HHD OBUS OBUS OBUS OBUS UBUS UBUS UBUS UBUS MCY MCY MCY MCY SBUS SBUS SBUS SBUS MH MH MH MH ALL ALL ALL ALL
 MPH NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL

5 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.028 0.028 0.028 0.028 0.013 0.013 0.013 0.013 0 0.013 0.013 0.013 0.006 0.006 0 0.006 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.01 0.013 0.016 0.013
10 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.028 0.028 0.028 0.028 0.013 0.013 0.013 0.013 0 0.013 0.013 0.013 0.006 0.006 0 0.006 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.01 0.013 0.016 0.013
15 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.028 0.028 0.028 0.028 0.013 0.013 0.013 0.013 0 0.013 0.013 0.013 0.006 0.006 0 0.006 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.01 0.013 0.016 0.013

Pollutant Name: Gasoline - mTemperature: 70F Relative Humidity: 50%

Speed LDA LDA LDA LDA LDT1 LDT1 LDT1 LDT1 LDT2 LDT2 LDT2 LDT2 MDV MDV MDV MDV LHD1 LHD1 LHD1 LHD1 LHD2 LHD2 LHD2 LHD2 MHD MHD MHD MHD HHD HHD HHD HHD OBUS OBUS OBUS OBUS UBUS UBUS UBUS UBUS MCY MCY MCY MCY SBUS SBUS SBUS SBUS MH MH MH MH ALL ALL ALL ALL
 MPH NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL

5 5.47 8.976 0 8.939 5.472 7.231 0 7.195 5.471 7.252 0 7.239 4.265 5.319 0 5.313 2.873 3.512 0 3.51 2.873 3.488 0 3.484 2.63 3.418 0 3.386 1.576 3.098 0 3.09 2.63 3.436 0 3.428 0 3.446 0 3.446 28.85 28.66 0 28.78 2.63 3.394 0 3.33 2.63 3.414 0 3.385 15.2 7.806 0 7.945
10 7.298 11.89 0 11.838 7.297 9.571 0 9.524 7.296 9.603 0 9.587 5.699 7.047 0 7.04 4.32 5.279 0 5.276 4.32 5.243 0 5.236 3.955 5.138 0 5.09 2.37 4.658 0 4.646 3.955 5.165 0 5.153 0 5.181 0 5.181 34.17 34.53 0 34.31 3.955 5.103 0 5.005 3.955 5.132 0 5.088 18.48 10.34 0 10.496
15 9.35 15.15 0 15.091 9.349 12.2 0 12.14 9.348 12.24 0 12.22 7.31 8.987 0 8.978 6.149 7.51 0 7.505 6.149 7.46 0 7.449 5.63 7.31 0 7.242 3.376 6.63 0 6.614 5.63 7.348 0 7.332 0 7.372 0 7.372 39.47 40.24 0 39.77 5.63 7.26 0 7.122 5.63 7.302 0 7.239 21.88 13.19 0 13.356

Pollutant Name: Diesel - mi/g Temperature: 70F Relative Humidity: 50%

Speed LDA LDA LDA LDA LDT1 LDT1 LDT1 LDT1 LDT2 LDT2 LDT2 LDT2 MDV MDV MDV MDV LHD1 LHD1 LHD1 LHD1 LHD2 LHD2 LHD2 LHD2 MHD MHD MHD MHD HHD HHD HHD HHD OBUS OBUS OBUS OBUS UBUS UBUS UBUS UBUS MCY MCY MCY MCY SBUS SBUS SBUS SBUS MH MH MH MH ALL ALL ALL ALL
 MPH NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL NCAT CAT DSL ALL

5 0 0 28.06 28.064 0 0 29.07 29.07 0 0 28.72 28.72 0 0 29.07 29.07 0 0 19.38 19.38 0 0 19.03 19.03 0 0 6.698 6.698 0 0 2.621 2.621 0 0 6.698 6.698 0 0 3.967 3.967 0 0 0 0 0 0 6.698 6.698 0 0 6.698 6.698 0 0 14.69 14.694
10 0 0 28.06 28.064 0 0 29.07 29.07 0 0 28.72 28.72 0 0 29.07 29.07 0 0 19.38 19.38 0 0 19.03 19.03 0 0 6.698 6.698 0 0 3.184 3.184 0 0 6.698 6.698 0 0 3.967 3.967 0 0 0 0 0 0 6.698 6.698 0 0 6.698 6.698 0 0 14.83 14.832
15 0 0 28.06 28.064 0 0 29.07 29.07 0 0 28.72 28.72 0 0 29.07 29.07 0 0 19.38 19.38 0 0 19.03 19.03 0 0 6.698 6.698 0 0 3.883 3.883 0 0 6.698 6.698 0 0 3.967 3.967 0 0 0 0 0 0 6.698 6.698 0 0 6.698 6.698 0 0 15 15.003
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TECHNICAL AREA: ALTERNATIVES  

Data Request 3: Please explain why available access to transmission was 
restricted. 

 
Response:  While physical access to transmission is not necessarily restricted, the 

Applicant’s analysis of the CAISO queue showed almost 12,000 MW of solar 
ahead of the Applicant, with all of that being in Kern, San Bernardino, Riverside 
and Imperial counties.  There was an additional 25,000 MW of other generation 
ahead of the Applicant from locations in Southern California.  The Applicant and 
its customer (PG&E) deemed access to transmission capacity via the CAISO 
queue a significant detriment to this site. 
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TECHNICAL AREA: ALTERNATIVES 

Data Request 4: Additionally, please provide infrastructure data as well as 
sensitive receptor information specific to the Daggett-Soppeland 
Alternative Site.  

 
a. Please identify the length of new transmission line and water 

pipeline, if any, that would be required. 
b. Please discuss whether a switchyard would need to be 

constructed. 
c. Please identify and describe the closest sensitive receptors 

and state where they are located. 
 
Response: a. New transmission interconnection facilities would have been less than 5 miles 

to the existing 230 kV or 500 kV lines near the Daggett-Soppeland alternative, 
subject to the approval of CAISO and the transmission owner as part of the 
LGIP. 

 
 b. At this alternative, it is likely that a switchyard would need to be constructed, 

similar to the one at the proposed facility.  The ultimate facilities would be 
determined by the LGIP with CAISO and the transmission owner. 

 
 c. The nearest sensitive receptors would likely be the towns of Harvard and/or 

Toomey or the Calico Early Man Archaeological Site. 
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TECHNICAL AREA: ALTERNATIVES  

Data Request 5: Please explain why the Harper Lake Alternative Site is cost and 
time prohibitive. 

 
Response: Ausra, Inc., the owner of Carrizo Energy, LLC, has signed a Non-Disclosure 

Agreement with Harper Lake, LLC.  Under those terms, the Applicant is not 
allowed to disclose any details of the discussion.  The site was cost and time 
prohibitive, meaning Applicant could not pay the requested amount.   
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TECHNICAL AREA: ALTERNATIVES 

 
Data Request 6: Please provide infrastructure data as well as sensitive receptor 

information specific to the Harper Lake Alternative Site. 
 

a. Please identify if new infrastructure would be necessary, and 
the length of new transmission line and water pipeline that 
would be required. 

b. Please discuss whether a switchyard would need to be 
constructed. 

c. Please identify and describe the closest sensitive receptors 
and state where they are located. 
 

Response: a. While the Harper Lake site appears to have adequate transmission     
infrastructure to connect to the CAISO, the Harper Lake site is subject to the 
same CAISO queue backlog as the Daggett-Soppeland alternative.  Network 
upgrades would only be determined as part of the LGIP.  The owners of the 
Harper Lake site represented that adequate water for cooling and auxiliary 
uses could be available to purchasers of the site.  Ausra did not get to the 
detailed due diligence phase on this site. 

 
b. At this alternative, it is likely that a switchyard would need to be constructed, 

similar to the one at the proposed facility. 
 
c. Potential sensitive receptors include residences along Harper Lake Road to the 

south of the alternative site  
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TECHNICAL AREA: ALTERNATIVES 

Data Request 8: Please provide infrastructure data as well as sensitive receptor 
information specific to the Old Mine Alternative Site. 

 
a. Please identify what key factors were met and were not met, 

the length of new transmission line and water pipeline, if any, 
that would be required. 

b. Please discuss whether a switchyard would need to be 
constructed. 

c. Please identify and describe the closest sensitive receptors 
and state where they are located. 

 
Response:   a. The key factors met by the Old Mine Alternative were its generally flat terrain 

and good solar resource near transmission lines.  However, similar to the 
Daggett-Soppeland alternative, the Old Mine alternative was deemed to be a 
very poor electrical interconnection option due to the CAISO queue.  Ausra 
did not get to the point of discussing water availability with the landowner 
prior to gaining control of the Carrizo Energy Solar Farm site. 

b. At this alternative, it is likely that a switchyard would need to be constructed, 
similar to the one at the proposed facility.  The ultimate facilities would be 
determined by the LGIP with CAISO and the transmission owner. 

c. The nearest potentially sensitive receptor would be the Calico Ghost Town 
Theme Park. 
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TECHNICAL AREA: BIOLOGICAL RESOURCES 

Data Request 9: a. Please describe the lighting plan measures that will be 
implemented to ensure that light is directed where necessary 
while minimizing offsite illumination and glare.  

b. Please describe the fixtures and design features that will be 
used to safely light the site while avoiding lighting impacts to 
biological resources. 

Response: a. There are several areas within the facility that need to be illuminated for 
nighttime operations, maintenance, and security purposes.  Each of these 
will be configured to minimize offsite illumination and glare while striving to 
provide a safe work area for the operations and maintenance staff. 

 
b. Perimeter lighting will be shielded as necessary to prevent spillage, 

installed at a low level, with low intensity, and diffuse suitable for 
illuminating roads and general area purposes.  The majority of this light 
may be operable with motion sensors such that only areas which have 
activity in them are illuminated.  

 
The field lighting will be low level area lighting, likely consisting of sodium 
vapor or mercury halide. In general, field lighting will be area lighting, with 
more intense area task lighting only in a few necessary locations where 
equipment is operated or maintained.  This area task lighting may be on 
structures above ground level, in which case it will be operable with motion 
sensors and only illuminated when the area is occupied.  This configuration 
minimizes light pollution while achieving a safe working environment.   

 
The power block area lighting will be low intensity, with localized general 
task lighting operable with motion sensors, as needed to foster a safe 
working environment.  Appropriate consideration will be given concerning 
the hazards associated with equipment that is energized, rotating, hot, or 
otherwise requiring caution for operation and maintenance purposes.  The 
power block area stairs and elevated platforms will have specialized 
lighting configurations, such as motion sensors, localized switching, etc., to 
keep them safe and easily accessible.  The lighting plan will take careful 
consideration to provide adequate yet unobtrusive lighting in this area.   

 
Specific task lighting will be necessary in some localized areas, such as 
the water chemistry area, and will be more intense than the general area or 
area task lighting. These areas may be operable with motion sensors and 
otherwise fully illuminated only when personnel are involved in the task.   
 
See response to Data Request 9a, above.  The fixtures will evolve from the 
lighting design, and will be a result of careful development of the lighting 
plan. Although it is not good design practice to specify a fixture before the 
design evolution process is complete, with that said; the design features 
will include consideration for color, intensity, spillage, glare, direction, and 
controllability. Achieving the desired effect will be accomplished by 
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selecting fixtures, lamps, lens covers, shields and mounting heights as 
appropriate in various configurations. 
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TECHNICAL AREA: BIOLOGICAL RESOURCES 

Data Request 10: Please provide a status update on the anticipated schedule for 
the USACE determination of wetland status and preparation of 
the BA. 

Response: The Applicant’s consultant anticipates submitting the USACE Jurisdictional 
Determination request package to the Corps by February/March, 2008. Once the 
San Francisco Division of the Corps has the information, the Applicant’s 
consultant expects a two to three week turnaround time for them to submit their 
decision to Headquarters.  Headquarters can then take 15 to 60 days to return a 
final decision.  Based on this timeframe, a final decision is anticipated in May or 
June, 2008. 
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TECHNICAL AREA: BIOLOGICAL RESOURCES 

Data Request 11: Please provide a discussion of the status of proposed off-site 
habitat compensation lands, including communications with the 
USFWS, California Department of Fish and Game (CDFG), and 
the county regarding the appropriate mitigation ratios and 
location of mitigation land.  

Response: Offsite habitat compensation lands are being researched at this time.  Ausra is 
working with The Wildlands, Inc. and the Nature Conservancy, as well as CDFG 
and USFWS to find a mitigation option within the Carrizo Plain that would be 
approved by the FWS.  Mitigation for loss of San Joaquin kit fox habitat will be 
proportional to the impact as required by CEQA. 
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TECHNICAL AREA: BIOLOGICAL RESOURCES 

Data Request 12: Please provide a description of proposed perimeter fencing and 
solar receivers, including a discussion of potential bird perching 
sites and measures that may be taken to reduce perching 
opportunities. 

Response: The facility will be fenced with an approximate 3 meter (10-foot) high chain link 
fence with three strands of barbwire on top and with privacy lattice around the 
perimeter.  Entrance to the facility will be via one 7.3 meter (24-foot wide) 
motorized gate equipped with a security monitoring system, including a camera 
and intercom system, remotely controlled from the control room.   Additionally, 
each line in the solar field focuses on an elevated receiver structure 
approximately 17 m (56 feet) tall.   

 The fence will provide perching sites for birds, including raptors such as northern 
shrike, American kestrel, and red-tailed hawk that forage for rodents and lizards.  
Similarly, the receivers may also provide perching sites; however, because each 
line provides approximately 82 percent ground coverage, receivers located in the 
interior portion of the solar field may be utilized as perches less than receivers 
located along the perimeter of the solar field due to lack of ground visibility 
associated with foraging opportunities. 

  An increased number of perching sites creates a potential increase in foraging 
opportunities for birds of prey as well as insectivorous songbirds. No adverse 
effects on birds or their prey are anticipated as a result of the increased number 
of potential perching sites. The increased perching sites may allow for an 
increased potential in successful capture of common insect, rodent, and lizard 
species by predatory birds; no special-status insects, rodents or lizards were 
detected or are expected to be present on the Project site, and relative density of 
the existing potential prey populations onsite is low; therefore, no adverse effects 
are anticipated on special status species as a result of the perimeter fence or 
solar receivers.    

 



Carrizo Energy Solar Farm 
Responses to CEC Data Requests 

07-AFC-8 
 

W:\22239472\Data Request Response\01800-f-r.doc BIO-6 

TECHNICAL AREA: BIOLOGICAL RESOURCES 

Data Request 13: Please describe the likely components of a closure plan (e.g., 
decommissioning methods, timing of any proposed restoration, 
restoration performance criteria) and discuss each relative to 
biological resources and specifically species of concern such as 
San Joaquin kit fox. 

 
Response: Decommissioning of the facility will involve removal of all improvements and 

restoration to a condition that resembles the “as found” condition, i.e., a plowed 
field.   
 
All surface improvements will be removed such that nothing remains on the 
surface of the ground and all underground elements will be removed to the 
extent that they could be impediments to using the surface for agricultural 
purposes. Underground storage tanks, if any, will be removed and remediated.  
All ground level penetrations will be removed and any subsurface elements will 
be filled or capped to prevent biological resources such as the San Joaquin Kit 
Fox, a species of concern, from gaining access and otherwise becoming 
trapped.   

 
All of the Project site and surrounding landscape has been chronically disturbed 
by extensive dry-land agricultural practices, including seasonal plowing and 
disking.  San Joaquin kit fox, horned lark, golden eagle, prairie falcon, and 
burrowing owl (including active burrows) were observed in the Project vicinity; 
these species most likely use the study area and overall vicinity for foraging.   
Decommissioning of the Project and restoration to the “pre-project" condition 
would be somewhat beneficial to wildlife by returning the site to agricultural 
production and providing wildlife additional area for foraging that may be 
displaced by the proposed Project equipment and buildings.    
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TECHNICAL AREA: BIOLOGICAL RESOURCES 

Data Request 14: Please describe the potential funding (e.g., a bond or sinking 
fund) and/or legal mechanisms for decommissioning and 
restoration of the project site that could be used: 

 
a. at the end of operations; and 
b. in the event of bankruptcy or the untimely closure of the 

facility for financial reasons. 
 
Response: a. The Applicant has not yet selected a specific legal mechanism for the form of 

securing decommissioning and restoration of the Project site, and the 
specific mechanism would depend upon the amount required and market 
conditions at the time. 

 
 b. Please see the response to Data Request 14a. 
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TECHNICAL AREA: BIOLOGICAL RESOURCES 

Data Request 15: Please provide a discussion of facility closure requirements of 
the County of San Luis Obispo. 

 
Response: The following is an excerpt from an email from John D. McKenzie, Environmental 

& Resource Management Division of the Planning & Building Department, San 
Luis Obispo County to Seth Hopkins, URS Environmental Specialist, on February 
21, 2008:  

 
“The county does not have specific regulations on the decomissioning or closure 
of a solar power plant.  That would have been established through a conditional 
use permit.  Other long-term, larger projects that will eventually need to be 
closed, include some form of financial assurance mechanism (e.g., establish 
surety bond favorable to the County, etc.) that would cover the costs to remove 
all equipment on site and restore to "natural conditions".  As is done with our 
SMARA program for larger mines, an outside expert is retained to provide a 
detailed cost assessment of plant closure costs, which would need to be 
completed prior to permit issuance.  The bond with the county would also be 
established at this time. Labor and equipment costs should be based on State 
Labor Department information and, as applicable, the latest Caltrans manual for 
large equipment used for removal/restoration.  Additional county fees are added 
for county administration and monitoring.  If long-term monitoring by an expert is 
needed (e.g., detailed vegetation restoration plan requiring many years of 
monitoring health/success), this would be an additional cost to include in the 
bond.  This final cost estimate would then need to be adjusted annually, based 
on some index (probably the CPI), with an occasional need to redo the cost study 
when certain circumstances change considerably.” 
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TECHNICAL AREA: CULTURAL RESOURCES 

Data Request 16: Please describe: 

a. All underground structures the applicant expects to 
encounter on the project site during foundation excavations; 
and 

b. The treatment proposed for these underground structures.  

Response: a. Based on site-specific research through primary and secondary sources, it is 
unlikely that underground structures exist within the Project Area.   A review of 
historic maps and aerial photographs from 1890 through 1970 (included in 
Appendices D and E of the Confidential Cultural Resources Appendix M in the 
Project AFC) failed to identify the presence of underground structures within the 
Project Area.  The structures identified within the Project Area are associated 
with the recorded archaeological sites URS-ACP-1 and URS-2.  URS-ACP-1 is 
located within Section 28 and consists of the former King Property, and URS-2 is 
located within the northern half of Section 33 and consists of the former 
Cavanaugh Property.   While URS-ACP-1 and URS-2 identified and recorded 
several former structures (such as Features A, B, C, and D) within URS-ACP-1 
and URS-2, none of these structures were considered “underground structures.”  
Primarily, these features consisted of former building foundation materials and 
concrete pads previously used for ancillary agricultural or irrigation purposes 
within the last 15 years.  The features have been recorded and mapped using the 
appropriate DPR 523 series forms.   

 
b. In the event that underground structures are encountered prior to or during 
construction activities (including subsurface excavation), construction activities in 
the immediate vicinity of the underground structure shall be halted and a qualified 
archaeologist shall identify the nature and boundary of the finds. Prior to the 
initiation of the construction activities, a qualified archaeologist will lead a training 
session for construction crew members that addresses and identifies specific 
cultural resources that may be encountered during the development of the 
Project.   
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TECHNICAL AREA: CULTURAL RESOURCES 

Data Request 17: For the Morro Bay-Midway 230-kV Line 1: 
 

a. Please have a qualified architectural historian provide a 
detailed discussion, with supporting evidence, of the 
eligibility of the transmission line under CRHR criteria 1 and 
3. 

b. Please have a qualified architectural historian provide a 
detailed discussion of the integrity of the transmission line, 
focusing on the design and materials of the towers, 
conductors, and insulators. 

c. Please provide a detailed description of the modifications 
that would be made to the Morro Bay-Midway 230-kV Line 1 
to accommodate the output of the proposed CESF. 

d. Please have a qualified architectural historian provide an 
assessment of the impacts of the modifications to the 
integrity of the transmission line.  

 
 

Response: The proposed CESF will require construction of approximately 260 m (850 feet) 
of 230 kV transmission line to loop into the existing Morro Bay-Midway 230-kV 
Line 1.  The CESF transmission line would extend from the Project site 
switchyard to the Morro Bay–Midway right-of-way (ROW), continue east along 
the northern edge of Section 28 for approximately 213 m (700 feet), and then 
north for 46 m (150 feet) to interconnect with the existing Morro Bay–Midway 230 
kV Line 1.  Accordingly, the Applicant anticipates the proposed CESF will not 
materially alter or modify the Morro Bay–Midway 230 kV Line 1, and the 
transmission line will retain its footprint, form, materials/fabric, and visual 
appearance and narrative. However, the System Impact Study has not been 
completed and, at this time, the Applicant does not know if reconductering would 
be required.   
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TECHNICAL AREA: CULTURAL RESOURCES 

Data Request 18: If the Midway Substation is older than 45 years: 
 

a. Please have a qualified architectural historian provide a 
detailed discussion, with supporting evidence, of the eligibility 
of the substation under CRHR criteria 1 and 3. 

b. Please have a qualified architectural historian provide a 
detailed discussion of the integrity of the substation, focusing 
on its design and materials. 

c. Please provide a detailed description of the modifications that 
would be made to the Midway Substation to accommodate 
the output of the proposed CESF. 

d. Please have a qualified architectural historian provide an 
assessment of the impacts of the modifications to the integrity 
of the substation 
 

Response: The Midway Substation is located in Kern County, approximately 42-miles east of 
the Project Area. The Midway Substation was constructed following World War II.  
Construction of the Midway Substation occurred on a parcel originally owned by 
the San Joaquin Light and Power Company.  The parcel was first developed 
between 1921 and 1932 (per the 1932 Buttonwillow USGS 15-minute quadrangle 
map) as a hydroelectric facility, steam plant, or an oil heater (based on the map).  
Sometime following World War II, the substation was added to the site, and this 
alteration to the 1921-1932 facility tripled the size of its footprint. 

 
The proposed CESF will interconnect to the Midway Substation by looping into 
the existing Morro Bay-Midway 230 kV Line 1, located north and adjacent to the 
CESF site.  The generated energy will travel along the existing Morro Bay-
Midway 230 kV Line 1 transmission line to the Midway Substation.  The Applicant 
does not propose to modify the Midway substation as part of this Project.  Due to 
its distance from the Project Area, the Applicant anticipates that the proposed 
CESF will not materially alter or modify the Midway Substation; however, the 
System Impact Study has not been completed and, at this time, the Applicant 
does not know if reconductering would be required, although none is anticipated.  
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TECHNICAL AREA: LAND USE 

Data Request 19: If the project would need a MUP and/or CUP, please provide 
documentation of the County’s findings that would be included as 
part of each permit, and the conditions (if known) that San Luis 
Obispo County would place on the project. 

 
a.  Please provide a timeline as to when these conditions would 

become available to staff. 
 
Response: The Applicant’s consultant is currently communicating with John McKenzie 

(805/781-5452), Environmental & Resource Management Division of the 
Planning & Building Department, San Luis Obispo County, to provide information 
to satisfy this request. 
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TECHNICAL AREA: LAND USE 

Data Request 20: Please state whether you have obtained San Luis Obispo 
County’s position on the proposed project’s consistency with its 
General Plan and Land Use Ordinance. If so, please provide it. 

 
Response: The Applicant’s consultant is currently communicating with John McKenzie 

(805/781-5452), Environmental & Resource Management Division of the 
Planning & Building Department, San Luis Obispo County, to provide information 
to satisfy this request. 
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TECHNICAL AREA: LAND USE 

Data Request 21: Please provide documentation of the County's interpretation of 
this exception (#C.2.c.7) and how it applies to the CESF.  

Response: The air cooled condenser and receiver structures will exceed 35 feet in height, 
but would not be habitable structures. The tallest habitable structure proposed as 
part of the CESF is the 40 foot tall control and administration building. The height 
of this proposed structure exceeds the height limit for habitable structures within 
the Agriculture, Rural Lands land use category (which limits habitable structures 
to 35 feet in height). However, according to the San Luis Obispo County Planning 
and Building Department an exception to this height restriction is allowable under 
Section 22.10.090 of the LUO pursuant to the issuance of a Conditional Use 
Permit (CUP) based on the findings described below.  

 
The following is an excerpt from an email from John D. McKenzie of the San Luis 
Obispo County Planning and Building Department, describing the findings 
necessary under a CUP for the County to approve an exception to the height 
limits for habitable structures under the LUO Section 22.10.090:   

 
"For habitable structures within the Agriculture and Rural Lands land use 
categories the height limit is 35 feet. Under the exception provision of the 
ordinance (LUO 22.10.090.C.2) a modification can be requested if the following 
findings can be made: 

 
1) the project will not result in substantial detrimental effects on the enjoyment 
and use of adjoining properties, and 
2) that the modified height will not exceed the lifesaving equipment capabilities of 
the fire protection agency having jurisdiction. 

 
The further from any property line the habitable building can be cited, the easier 
the argument can be made to meet item #1.  If the county were processing this 
permit, on item #2, we would be asking for a response from Cal Fire on the 
significance of the proposed height, and if supportable, what specific measures 
they would need to see to maximize fire protection."  

 
As a follow-up, URS contacted Rick Swan of Cal Fire, and during that discussion 
the following additional concerns/requirements were determined to be likely if the 
permit were going through the county: 
 
1) one, possibly two interior, fire-rated stairwell access to the roof; 
2) building would be sprinklered; 
3) adequate widths and vertical clearances would be needed for fire and life 
safety vehicles to access to most interior areas; 
4) perimeter access around entire site would be necessary; 
5) while not a requirement, due to the long distance to any medical facility, a 
paved area (away from any potential fire sources) should be designated for 
helicopter landings. 
 
CESF will coordinate with Cal Fire fire safety engineers  as part of the project 
design process.  
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TECHNICAL AREA: LAND USE 

Data Request 22: Please provide documentation of the County’s interpretation of 
this exception (#C.2.c.8) and how it applies to the CESF, and 
whether the CESF would be subject to issuance of a CUP to 
allow for development of structures that are greater than 40 feet 
in height.  

 
Response: The Applicant’s consultant is currently communicating with John McKenzie 

(805/781-5452), Environmental & Resource Management Division of the 
Planning & Building Department, San Luis Obispo County, to provide information 
to satisfy this request. 
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TECHNICAL AREA: LAND USE 

Data Request 23: If 072-091-001 is the correct APN number for the CESF site, 
please verify whether the Exhibit “A” attachment to the option 
agreement for the properties provided to staff is correct. 

Response: The correct parcel number is 072-091-001 and Exhibit “A” to the option 
agreement is a recorded instrument.  The error lies in Exhibit “A”, which correctly 
describes the CESF site, and misrepresents the parcel number only. 
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TECHNICAL AREA: LAND USE 

Data Request 24: If the Exhibit “A” attachment to the option agreement for the CESF 
parcel is correct, please provide written confirmation on whether 
the recorded restriction on APN 072-091-001 is still in effect, and 
the extent to which development is precluded on the parcel. 

Response: The recorded exclusion is in effect and relates to the separation of mineral rights 
from surface rights – a common occurrence in Western states.  Mineral rights are 
limited to what is given in the grant and rights that may be necessary to extract 
the mineral in question.  California case law has been quite strong in protecting 
the owner of surface rights from unreasonable intrusion by mineral rights 
owners.  Further, these rights have existed for many years and there has been 
no mineral extraction on the property, nor any indication that we have found that 
any minerals exist to be extracted.  The Applicant has been informed that there 
has been some testing and borings conducted in the past but no discoveries.  
Carrizo Energy and its attorneys do not believe the exclusion of mineral rights 
has any effect on the development of the parcel. 
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TECHNICAL AREA: LAND USE 

Data Request 25: If the recorded restriction on APN 072-091-001 is still in effect, 
please discuss what process the applicant would be required to 
undergo to remove the restriction and what would be the 
duration of this process. 

Response: The mineral rights owners have expressed an interest in selling their rights and 
this option is being pursued; however, Carrizo Energy does not believe the 
mineral rights exclusion will impact its ability to develop the parcel as proposed 
for the CESF. 
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TECHNICAL AREA: NOISE 

Data Request 26: a. Please explain if the applicant has contacted the above       
residents and the Carrizo Plains School officials to discuss 
construction noise impacts. If yes, please state the positions 
of these neighbors in this regard.  

b. Please provide the residents’ and school officials’ contact 
information. 

Response: a. The Applicant has not contacted residents to discuss construction noise 
impacts.  Mark Storm from the URS Acoustics & Noise Control Practice 
contacted Ms. Kimberly McGrath, Principal of Carrizo Plains School (CPS), at 
approximately 10:30 am on February 14th, 2008.  Anticipated CESF construction 
noise levels and activity distances from CPS were discussed. Because Ms. 
McGrath confirmed that windows at CPS are always closed, and there is a 
working evaporative cooling system, Mr. Storm explained that sound insulation 
from this "closed" building envelope would help keep classroom interiors from 
experiencing the predicted outdoor sound levels during Project construction. 

 
b. The Carrizo Plains School principal, Kimberly McGrath, can be contacted at 
the school: 805-475-2244.  The Applicant’s consultant was informed that she is 
available at the school office only on Thursdays. 
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TECHNICAL AREA: NOISE 

Data Request 27: Please discuss whether residents living in the above properties 
are likely to be present in their residences during the construction 
hours of 7:00 am to 7:00 pm Monday through Friday. 

Response: The residents Carrizo Energy has been in contact with have communicated that 
most people in the vicinity of the Project work during the day.  Because there is 
little suitable employment in the area, residents commute to neighboring 
communities (e.g., Paso Robles and Bakersfield).  Since working hours typically 
occur between 9 am and 5 pm, these residents are likely to be away from their 
homes during typical Project construction hours.  Carrizo Energy assumes there 
are some individuals in the area that do not work outside of the home, are retired, 
or for other reasons are home during the day.   
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TECHNICAL AREA: NOISE 

Data Request 28: Please identify the hours of the day between 7:00 am and 7:00 
pm when the applicant expects the loudest construction activities 
to occur. 

Response: The noise level associated with construction is directly related to the type and 
number of pieces of motorized construction equipment being used onsite. The 
Construction Equipment List provided in the Project AFC on Table 3.4-14 shows 
that for the majority of the construction period, there will be between 80 and 90 
pieces of equipment onsite. Since this equipment is used to support construction 
operations, the noise level is expected to remain reasonably constant throughout 
the work day. 
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TECHNICAL AREA: NOISE 

Data Request 29: a. Please discuss any landscaping or other features at these 
receptors that would help to attenuate construction noise. 

 
 b. If yes, estimate the degree of attenuation in decibels. 

 
Response: a. Generally, landscaping such as berms can offer some sound path reduction, 

but the measurable quantity depends on the location of the receiver.  Solid 
fences or walls can also provide some predictable sound attenuation as 
measured at the receiver, but again the exact receiver/listener position needs to 
be specified in order to help quantify the expected noise reduction.  The building 
structure can be upgraded with window treatments and other forms of sound 
insulation improvements, which can result in lower interior sound levels.  Exterior 
levels, either at the building facade or at nearby areas of frequent human use, 
are not effected by such building upgrades.  Outdoor foliage between the source 
and receiver can provide attenuation, but considerable expanses of trees are 
required for meaningful noise reduction (see response to Data Request 29b). 

 b. The degree of improvement in decibels depends on the attenuation technique 
and the location of both the source(s) and the receiver.  For instance, 100' depth 
of trees, with no visual gaps and at least 15' height relative to the line-of-sight 
elevation, can enable something in the neighborhood of a 5 dBA reduction.  For 
solid barriers, linear occlusion between the source and receiver provides 
considerably greater sound reduction than a pathway without it.   
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TECHNICAL AREA: NOISE 

Data Request 30: Please identify whether Carrizo Plains School is an elementary 
school or other level. 

Response: The Carrizo Plains School is an elementary school, with students in grades K 
through 8th. 
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TECHNICAL AREA: NOISE 

Data Request 31: a. If the school is equipped with a heating, ventilation, and air 
conditioning (HVAC) system, please explain the working 
condition of this system. 

 
b. If the school is not equipped with a good working HVAC 
system, please explain if the school’s doors and windows are 
normally open during class time. 

Response: a. Carrizo Plains School is equipped with a working evaporative cooler.  
Evaporative coolers (also called air, swamp, or desert coolers) are devices which 
use simple evaporation of water in air. 

 b. The windows at the Carrizo Plains School do not open. 
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TECHNICAL AREA: NOISE 

Data Request 32: Please identify what type of outdoor facilities (i.e., playground, 
sports facilities), if any, does the school have, and in what 
direction(s) they are located relative to the school building(s) and 
the CESF site. 

Response: The school has usable open space, suitable for student activity, on the eastern 
and southern side of the building.  The larger area is on the southern side of the 
school building; this area is where the playground specific equipment is located. 
The eastern side of the building is an empty open area with some trees on its 
perimeter.  The northern and western sides of the building are paved and used 
for driveways or parking.  Please note that a typographic error occurred on page 
5.12-10, Table 5.12-5 in the Project AFC.  The table indicates that LT-1 is located 
20,694 feet from the center pf the power block; however, sound levels were 
predicted using a distance of 9,360 feet between the center of the power block 
and LT-1, consistent with Figure 5.12-1.  
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TECHNICAL AREA: SOILS AND WATER RESOURCES 

Data Request 33: Please provide: 
a. a comparison of typical water use per acre of the 

neighboring land uses with the proposed CESF. 
b. a comparison of water use per MW produced relative to 

other power generating options such as gas-fired 
combined cycle, gas-fired combustion turbines, and 
existing solar thermal facilities in California. 

 
Response: The Applicant’s consultant has reviewed available information for estimates of 

typical water use for other property uses that may be applicable to the vicinity of 
the proposed CESF site. Water use data for other types of power generating 
facilities are also provided. The table below provides typical water use per acre 
for other land uses and water use per megawatt of power generation for other 
types of generating facilities. 

 
Activity/Property Use Water Use 

Single Family Residentiala 0.52 afy 

Commercial/Institutionala 1.66 afy 

Industriala 6.27 afy 

Urbanb 3.2 af/acre 

Agricultural:  

    Alfalfab,d 4.7 – 5.5 af/acre 

    Cottonb,e 3.2 - 5.0 af/acre 

    Barleyb 1.3 af/acre 

    Grapesb 2.9 af/acre 

    Tomatoesb,c 3.9 af/acre 

    Cornb,c 2.4 af/acre 

    Deciduous Orchardb 3.5 af/acre 

    Pasture (improved) b 4.5 af/acre 

    Carrotsi 5.8 af/acre 

    Lettucei 4 af/acre 

    Spinachi 0.5 – 2.0 af/acre 

    Dry Beansi 1.8 af/acre 

    Olives (for oil) i 2.0 af/acre 

    Olives (for eating) i 2.5 af/acre 

Power Generation:  

   CESF (projected; 640 acres) 0.03 afy/acre 

   Solar, Wet Coolingd 1.3 afy/acre 
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   CESF (Average Daily) 0.12 afy/MW 

   Ivanpah  0.25 afy/MW 

   Victorville 2 Hybrid 5.6 afy/MW 

   Solar, Dry Coolingd 800 -1,000 gal/MWh 

   Former adjacent ARCO Facilityf 30.9 afy/MW 

   Once Through Coolingg 300 gal/MWh 

   Cooling Towersg 480 gal/MWh 

   Conventional Coal-firedh 11.2 afy/MW 
Notes: 
a  Integrated Water Resources Plan, MWD, Report No. 1107, March 1996. From 
Southern California Association of Governments and San Diego Association of 
Governments. 
b  California Department of Water Resources, The California Water Plan Update, 
Bulletin 160-98. Value appearing for San Joaquin Valley unless noted. 
c    Mean based on information provided for California. 
d National Renewable Energy Laboratory, Parabolic Trough FAQs, www.nrel.gov. 
e  “Power Plants in Arizona--an Emerging Industry, a New Water User”, 
http://ag.arizona.edu. 
f      Stewardship Council Land Conservation Plan, 
 http://lcpstewardshipcouncil.org 
 
g  Freedman, P.L. and J.R. Wolfe, “Thermal Electric Power Plant Water Uses; 
Improvements Promote Sustainability and Increase Profits”, LimnoTech, Canadian-US 
Water Policy Workshop, October 2, 2007.  
h   A 880-MW plant reportedly uses an average of 11 million gpd, of which 80% is lost 
to atmosphere as steam. www.deq.virginia.gov..  
I    www.vric.ucdavis.edu 
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TECHNICAL AREA: SOILS AND WATER RESOURCES 

Data Request 34: Please discuss: 
a. How often the total peak daily water usage of 700,000 gpd 

will occur.   
b. How often the average annual water use will surpass the 

estimated 22 afy. 
 

Response: a. The total peak daily water usage of 700,000 gallons per day (gpd) will occur 
very infrequently and only when the air cooled condenser requires cleaning. The 
Applicant estimates that cleaning may be required one day per year. This 
frequency of cleaning is believed to be conservative, based on the frequency of 
cleaning that has occurred in a similar environment and facility operating in 
Nevada, where the air cooled condenser required cleaning only once in five 
years.  

 
b. The average annual water use will not surpass the estimated 22 afy as this 
estimate accounts for all water use activities and water recovered in a year.  This 
volume also accounts for annual washing of the air cooled condenser described 
in the response to Data Request 34a. The estimated 22 afy is an annualized 
daily average that includes weekends. This is a conservative estimate, since 
cleaning and washing is not planned to occur on weekends. 

 




